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#NHIA FH 7 L miRNA-210 F3A1E 3 K
UL A PR S 200 o I % A=
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WE BB KIHFR miRNA-210 £ 4k A& £3% (Buyang Huanwu Decoction, BYHWD ) 42 #t A
Ji fik fn % 9 % 28 L (HBMECS ) f2 % A & b 694 A & L hud) . 5k 1 4& BYHWD 425 & i, A5 i 4k 2000
¥ miRNA-210 inhibitor 443 £ HBMECs ,HBMECs % 4 = & 74 21 (10% £ *F & £ 7% ) .BYHWD 4
2% %2 (10% BYHWD 42 f27% ) .miRNA-210 inhibitor /#3841 (NC 10% BYHWD 42 #2745 +
miRNA-210 inhibitor NC) # miRNA-210 inhibitor 28 (10% BYHWD 4-% f2 7% + miRNA-210 inhibi-
tor) ; 5k JA MTT. Transwell #= % B % %, 55 % 4 5] 4 0 HBMECs 3% 74 | it 4 A= & B2 7 i% ; QRT-PCR 4 ]
miRNA-210 52 & 3 & A& K B F (VEGF) A= fn & 1 & A& K B F % 42 (VEGFR2) mRNA £ i , Western
Blot # VEGF #» VEGFR2 & Rk, &R L5289 hiFmkit, BYHWD 4 25 &% 20 HBMECs 3% 74
A Fo i ET R IGm (P <0.01) ,miRNA-210 .VEGF #» VEGFR2 mRNA #=%& & &k 3% /m(P <0.01), 5
BYHWD 4-25 7% 48 1t 25, miRNA-210 inhibitor 22 HBMECs ¥4 74 . it # A= % B2 8 v (P <0.01),
VEGF .VEGFR2 mRNA fe%& & &£, (P <0.01), it BYHWD *T{ti#t HBMECs £ % A &, L AUkl
THe 5 2 L8 miRNA-210 £k % 7% VEGF 12 5@ %A £,
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Buyang Huanwu Decoction Promotes Human Brain Microvascular Endothelial Cells Angiogenesis
through Upregulating miRNA-210 Expression HU Hui, CHU Li-sheng, SUN Si-qi, LI Lin, FANG
Yan, GU Jing-jing, and ZHANG Jian-ping Department of Physiology, Zhejiang Chinese Medical Uni
versity, Hangzhou(310053)

ABSTRACT Objective To investigate the role of miRNA-210 on Buyang Huanwu Decoction (BYH-
WD) inducing human brain microvascular endothelial cells (HBMECs) in vitro and the underlying mecha-
nisms. Methods BYHWD containing serum was prepared, miRNA-210 inhibitor was transfected into HB-
MECs by Lipofectamine 2000. HBMECs were divided into the blank serum group (10% normal control ser-
um), BYHWD-containing serum group (10% BYHWD containing serum), miRNA-210 inhibitor negative
control group (10% BYHWD containing serum + miRNA-210 inhibitor NC) and miRNA inhibitor group
(10% BYHWD containing serum + miRNA-210 inhibitor). HBMSCs proliferation, migration and tube for-
mation were detected by MTT, transwell chamber and capillary-like tube formation assay after treated
with BYHWD-containing serum, respectively. miRNA-210, VEGF and VEGFR2 mRNA expressions were
examined by qRT-PCR. The protein expression of VEGF and VEGFR2 were assessed by Western Blot. Re-
sults Compared with the blank serum group. The proliferation, migration and tube formation of HBMECs
of BYHWD containing serm group were significantly promoted (P <0.01), miRNA-210, VEGF and VEG-
FR2 mRNA and protein expression were up-regulated (P <0.01). Compared with BYHWD containing ser-
um group, HBMECs proliferation, migration and tube formation of miRNA-210 inhibitor negative control
group were decreased, VEGF and VEGFR2 mRNA and protein expression were down-regulated
(P <0.01). Conclusion BYHWD could promote HBMECs angiogenesis, and the mechanism was related
to activation of VEGF signaling pathway by upregulation of miRNA-210 expression.

BT ER A RF AR H (No. 81073075, No. 81274113 ) s WiTL4 H AR R4 ¥ BB H (No. Y207771)
VEFHNL . WIVLHR R 25 K22k B2 P (BN 310053)

WIRMEL « i FIHE, Tel :.0571 - 86633149, E-mail: chulisheng@21cn. com

DOI: 10.7661/j. cjim. 20171205. 324



- 228 - o [ P R 25 4 44 2018 4F 2 A4 38 4555 2 1] CJITWM, February 2018, Vol. 38, No. 2

KEYWORDS

S P A 2 H R BRAE B T R ) R A
i St o i S i, 370 DX 3 A 04 T LD 4 R K, HEBE
TR 7T S, JE I A A A B T A 4 4118
FRIFEWE . microRNAs (miRNAs ) j&— K2
22 DML R IR B RS Ve RNA R 5
HEH mRNA 33 ERIIEIX (3/-UTR) 454, R L RpE A
ik, S 5NN TR ML TS Y . miR-
NA-210 JZ&—FMILE A SE miRNA, IRMAMIFGE & IR, 5t
S SN T A 225 miRNA-210 , AT F 8 M5
A4 K A ¥ (vascular endothelial growth factor,
VEGF) {5 Sl Bt A A= i o *MBHIE T P
I ARIAY 7 BB S L e AR . 2 RTUIAE A
W5 A B, A NSH I8 037 (e i ke 0L 0L 485 24 B R o 22 1)
REVREE %, IRGMIFFE R B, AN 1137 75 25 M3 e ik A
JRifk I PN 2 41 MY ( human brain microvascular en-
dothelial cells, HBMECs ) #5E AT R " . AS28ift—
HAERINREL RN HIE 72 A3 i miRNA-210 &
e HBMECs IfiA5 4 J8..

5%

1 S S5AE EERAER M SD KRS ~
4 H¥% 14T 250 ~300 g, B P R LS 5
WA RR A, A IES . SCXK (1) 2013—0016 , 1] 75 7
WL B2 KL sy, i (22 £1) C L HHxNE
J£40% ~60%,12 hA2 h BIEGEIR, B k& K.
HBMECs Zififiikily B 56 ER G R YRR, 45050
ZEWTIT R B 2 K24 sh 4 B S 40 P 51 Al v (4
5:ZSLL —2015 —41) , 34yl 57 8 HHURI 2 ) 5% o 1
VERF A (AR 5L 50 2h ) 8 B AR ) SR IR 200K

2 25 AMNHIE O R R IR T BEARE) B
WK120g YH6g JIIE 459 K459 Hik
39 #1463 g M3 g AL, FrE 25kt A Wi
EHRFAHPETTZH L 23K 2 h, KATH
WK 40 min, AFFERAE N & 425 2 gimL.

3 A R AXEE  RPMI640 15 3% 5L (B M 5 it
HEYIEARA RS 7, 415 : 2016103104 ) ;5 il (AT
VAR A RA A LS :2016122701 ) 5 L9k
A1 (36 [# Gibco /A ], #iL5: 1527494 ) ; MTT (3£
Sigma /A #l, it 5 : MKBG9627V ) ; Matrigel 3 JiE
RS it (35 B BD /A W], #it '5: 2263558 ) ; Lipo-
fectamine 2000 Reagent( 32 Invitrogen 723w, it

Buyang Huanwu Decoction; human brain microvascular endothelial cells; miRNA-
210; angiogenesis; vascular endothelial growth factor

5:1734976) ;miRNA-210 inhibitor B 1%} B miR-
NA-210 inhibitor negative control, miRNA-210 in-
hibitor NC, J~ N £ 1 £ ¥ Bl £ A R A A, it 5
2215cy3) .miRNA-210 inhibitor ( ] £ {4 ¥y Bl 5
FHBRA T LS :00728 ) ; Trizol Reagent ( H 4 TaKa-
Ra a7l fit'5 : AKA2306 ) it 4% 5% PCR i & (£ H
clontech /A ], 41t 5 : H041802B ) .SYBR Premix Ex
Taq T™M II( H 4% TaKaRa /A ], it 5 : AK9203 ) ; miR-
NA-210 k#5141 5'-TATTAGCCCCTGCCCACCGC-
3’ (4t 5:83039798702) , T i 71 ¥ 5'-ATCCAGTG-
CAGGGTCCGAGG-3' (#it 5: 83039798701 ) ; VEGF
i 51 ¥ 5'-GGGTAGCTCGGAGGTCGT-3' (it 5
83039798707 ), T ii¥ 5| ¥ 5'-CTGACCGGTCCAC-
CTAACC-3' (4t 5:83039798706 ) ; VEGFR2 |- i 51
Y 5'-GAGAGCGGTCAATGTGTG GT-3' (it .
83039798705 ), F it 51 ¥ 5-GGTGCCGGTAG-
GAGAGGATA-3'(4115-:83039798704 ) ; U6 |- 17514
5'-AGAGAAGATTAGCATGGCCC-3' ( #t %5
1701054A ), T iif 51 ¥ 5'-ATCCAGTGCAGGGTC-
CGAGG-3' (#t5:1510938A ) ,GAPDH L7514 5'-
CGGAGTCAACGGATTTGGTCGTAT-3" ( #t 5.
9302259424 ), T it 5| ¥ 5'-AGCCTTCTCCATGGT
GGTGAAGAC-3'(#1t'5:9302259425) , [ ik 5|4H iy
B b AE TAEY) TR A A PR A ¥ ; SDS-PAGE #E %
Bl & (LB E S REWHERAERAA, #5:
041117170411) ; %t VEGF £ 7i Ak (35 [H Santa
Cruz A, b5 :A0714) | R ¥T GAPDH H. 5t {4
(3£ Santa Cruz A 7],sc-47724) ; fuhii VEGFR2
SUREPUA(SEE Abcam A F] it : GR21043-1) 5 BiAR
AR E YR (LR P S AR AR A
F),ZDR-5306 ) Pt R Pt (At 2 &AW HEAR
AR, ZDR-5307) ; CO, 4 i s #5:4f ( H 4 SANYO
vA] S :MCO-5AC) ;i & (VLR b I & A BR A
w], A5 . SW-CJ-2F) ; I EAH2E Wi Be (72 [ Leica 2
F],DMIL LED) ;4> A ghitril (36 5 Bio-Tek 22w, Al
5 :ELx800) ; L9 e it PCR X (3£ [H Bio-Rad 2
A] L, A1S:0Q5) s SAM AT WL A3 O EE T (36 1E Thermo 24
F), %5 Varioskan Flash) ;3 B HL UK 56 i R 48 (£ [
Bio-Rad /A #], = . PowerPact Basic) .PVDF Ji5 (%
Millpore ,#tt 5 : KSNA8025F ) | ¢ Jist [ 44 4k P 2 5%
(#H Bio-Rad A+, 5 :Universal Hood 1) .
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4 AR E MG & K RIEEILEF
O M IE T R RN FHIA 13 (BYHWD ) 4. BYH-
WD #4145 T BYHWD (13 g/kg) i , 153 % BRLH 25 T
SRR 2 RIH L #S23 o RIRGZ52 h )5, 8
FE KB, EIR#E 2 h,4 000 r/min,4 C &0
15 min, W I 7E T 56 °C /K aH K% 30 min, &
0.22 pm TFLIBRGT IERRTA , 434, -20 CLRAEE .

5 4kt 5504 HBMECs B 705, & 10%
FBS i) RPMI1640 157348 37 °C 5% CO, 15540 ks
F5 FRANAEIGRE A KR 2 80% ~90% HHL1C, Btk
RS AT HBMECs 4, i A & AT ARG 7R LR 57,
TR S IERER G 2 80% A TREY . Ak Y
FelE g T4 2000 L5517, miRNA-210 inhibitor %%
YUk 100 nmol/L. 5% IR AL (10% 1E 5 % i i
i) ,BYHWD %251 iE 41 (10% BYHWD 5 2 [fiL ) ,
miRNA-210 inhibitor NC #1(10% BYHWD & 2} I 7
+ miRNA-210 inhibitor NC) ,miRNA-210 inhibitor i
(10%BYHWD & Zilij + miRNA-210 inhibitor) .

6 WEHEAR LA gy vk

6.1 4UffusGsy %53k 24 h J5, JBEREEfL HB-
MECs , IIA 10% FBS 5¢ 4= 4% 7 5L A 4 i, 7 %%
Y5 EE Jy 1 x 10°/mL, DAL 100 b 4 it
IAZE] 96 FLAR o 45 4L A B i 5 sk 25 4, BT
37 C 5%CO, WA EMIEFAFNME . 24 h J57
RS LI A LM 0.5 mg/mL & MTT i) PBS
ZEWPK 100 pl, 4kZE20 5 4 h, &fLINA 150 wL DM-
SO, IR IRAT 10 min, FRUIIE T &E MG, Bitr{ L
490 nm Kill#5fL OD . #4i% 6 1L,

6.2 Transwell 325 ¥ Martrigel J& i34 7%)
Hi7E Transwell /NZE, F)Z2HIA 600 pL #75%FBS 13
Frdko THALE YL A i, /N N R 200 L 20 il
W (8 x 10BN o LA R ILE 8259 , B 5%
24 h J5, FAAR & 52 B 8 e /N 2 oA O VS T R A A% 179 4
Jil 4% 2R E 2 10 min,0. 1% 45 i =5
et 15 min {5 EAH 22 BB F AR T

6.3 ERIEMER 4 Martrigel JEFTII 514
75 24 FUML, K2 2 x 10* AN FLANAR AT 2 24 FLAR,
AL INAHN M 8259, B T 37 °C 5% CO, (e
IR FAE NI E 24 h 5 A R R

6.4 qRT-PCR il #& Trizol i 7 & 15 B 43
PR RNA, 00 5% 5% i, cDNA . Real-time PCR %
I SYBR Premix Ex Taq [ A&l H# T, &
NiFAF 95 C FiAE M 3 min, 2k )5 95 C 30 s,
55 C 30 s,72 C 30 s,40 MG, BEFEF B3 4

AL AR 27 S I TR s A

6.5 Western Blot il  JHiLUCEE 4R, A
200 plL FEHZ#HE,4 C 8 000 r/min E.0> 10 min, B
F1E,BCA ENER LW, il SDS-PAGE BEHL
T S e B A LR, AT HL K, BB, AT, 43 A
VEGF Fl IfiL % P Bz A= 4K R 7 5% {&-2 (vascular endo-
thelial growth factor receptor 2, VEGFR2) —$1(1:
1000) & ,4 CHET R, PEMEEE A =40 (1:
2000),% 2 h, 753V %, ECL 6, W2 &R0 Hr
ARG eE R, NSl GAPDH, LA H 41 F/GAP-
DH JKEE B AT

7 GiiteEdiik R SPSS 21.0 SEit# kit
FEo0HT, B8 Lix £s R RS IR 2R 7 22 50 W o
SNK #k74aR H4s P <0. 05 W& SA G ¢ E X,

# R

1 441 HBMECs miRNA-210 #£ikH (F1)
MEMT 24 h J5, 521G 4 3, BYHWD & 24
L7520 miRNA-210 =ik B8 (P <0.01)

#1 #£41 HBMECs miRNA210 FEikHi (x=s )

251 n miRNA-210/2 - 22 Ct
25 F I 6 1.00 = 0.03
BYHWD & 2413 6 3.35 + 0.28"

¥ 52 A MG e, P <0.01

2 KZIHBMECs HFa L (FK2) HaHMEH
e, BYHWD 241341 HBMECs % i ZHahn (P <
0.01) ;5 BYHWD & 2fiLiE4 th ,miRNA-210 inhibi-
tor 41 HBMECs #%4# i # ik /b (P <0.01) , il miRNA-
210 inhibitor NC 412z 74t i12¢= L (P >0.05) .

3 %41 HBMECs iT %41 it th i (% 2,
1) S5 4 i, BYHWD & 24 1L i 41 HB-
MECs T4 e i 12 (P <0.01) ;5 BYHWD &
251154 e, miRNA-210 inhibitor 21 HBMECs iT
BR300 (P <0.01), 1 miRNA-210 inhibitor
NC 42 5 gt # = L (P>0.05)

R2 K4 HBMECs #4754 T #4050
BEEREL®R (xts)

g A
215 n oD , ,
i B G (s
75 AL 6 0.501+0.012 978 12.5+1.3
BYHWD 25 1t i 6 0.632'£0.031" 121 +10° 28.3+2.5
miRNA-210 inhibitor NC 6 0.624 +0.083 126 =10 26.8+3.6
miRNA-210 inhibitor 6..0.483 £0.012> 76 £12° 10.6 +2.9%

T 53 A AT P <0.01;5 BYHWD & 25 4ites, “P <0. 01
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FEA NEEFI4L; B 5 BYHWD #2514l C 2 miR-
NA-210 inhibitor NC £H ;D 25 miRNA-210 inhibitor 20 ; i 3k it
&4 HBMECs
1 %41 HBMECs iR 4 i it Lh
(HEBIR 50 pum)

4 £ HBMECs & T i d s b (3 2, A
2) SNG4 R, BYHWD & 25 IfiL i 4 HB-
MECs & I8 i gt i i E1 £ (P <0.01) ; 5 BYH-
WD % 2} I35 20 %, miRNA-210 inhibitor 41 45 Jrs
e AR B2/ (P <0.01) , i miRNA-210 inhib-
itor NC 4122 7 G i1 XL (P >0.05) .

T A HZSEIEY; B S BYHWD & 25 M35 415 C Wy
miRNA-210 inhibitor NC 4H ;D “& miRNA-210 inhibitor 4 ; &7
KT N I

2 #%4 HBMECs JE BN &R 5 thig
(HeBIR .50 pm)

5 %41 HBMECs i VEGF fil VEGFR2 mRNA
TR (F£3) SEAMELHE,BYHWD &2
I 7%2H VEGF 1 VEGFR2 mRNA &3k i1 m (P <
0.01) ;5 BYHWD & 21 20 b4, miRNA-210 in-
hibitor 41 VEGF #1 VEGFR2 mRNA ik i % i />
(P <0.01), 1M miRNA-210 inhibitor NC 41 2% %t
Gt L (P >0.05),

%3 &4 HBMECs 1 VEGF fI

VEGFR2 mRNA ik  (x s )

415 n VEGF/2 ~#2Ct  VEGFR2/2 ~44Ct
75 AL i 6 1.000 = 0.024  1.000 + 0.032
BYHWD & 24 ift 5i§ 6 2.052 +0.312° 1.827 +0.198"
miRNA-210 inhibitor NC 6 2.051 £0.132  2.104 + 0.263
miRNA-210 inhibitor 6 0.682 + 0.061° 0.584 + 0.051%

T 5 RIS IS, P <0.01;5 BYHWD & 2514 1A, 2P <0. 01

6 %41 HBMECs 1y VEGF il VEGFR2 7 |13
5 HIMEAL L, BYHWD
25L& 4 VEGF 1 VEGFR2 & [ #35 B F 1 hn (P <
0.01) ;5 BYHWD 2y ifi % 41 b4, miRNA-210 in-

B (K 4,8 3)

hibitor 41 VEGF 1 VEGFR2 & [ 31k & Wb (P <
0.01), 1M miRNA-210 inhibitor NC £l 2% % o4 i
#HY(P>0.05),

*£4 44 HBMECs i) VEGF 1l VEGFR2
FEHFKLE (x£s)

4151 n VEGF/GAPDH  VEGFR2/ GAPDH
=N 6 0.26 +0.05 0.20 = 0.06
BYHWD #21f13% 6 0.50 +0.08" 0.55 +0.13"
miRNA-210 inhibitor NC 6 0.58 = 0.12 0.54 +0.12
miRNA-210 inhibitor 6 0.22 +0.06% 0.15 + 0.04%

TS MBS, P <0.01;5 BYHWD %25 1iiE4LILE:, “P <0. 01

VEGF 42 kD

VEGFR2 p - 200kD

GAPDH 36 kD

A B c D

WA N4 ;B S BYHWD & 251754 ; C i miR-
NA-210 inhibitor NC 41;D Jy miRNA-210 inhibitor 21
3 #£%H HBMECs HJ VEGF #il VEGFR2 FEH#FE ik

Wi

M55 A2 B AE P R 4 M3 58 GRS A5 T LR A
REEZALIR el M50 1 & e BT MBS Tk
FEREAE® . ABEIE & B PR 1037 5 25 195 12
#E HBMECs 3§5H 3B M4 B B, i — 25 FE AR SMIE
SEANHIA HA AR I A A . RO EEM R, EE R
FiAMHIA 137 F1% HBMECs 1) miRNA-210 ik, %
FHNE 54 2000 %54 miRNA-210 inhibitor /5 , #MFHIE
L& 25 M2 HBMECs H451 38 A48 8 %,
FIAE FH Bl i, [ i VEGF K H: 3% & VEGFR2 mR-
NA FIEH KRB T

miRNAs & — 28 P9 I8 Pk IF g 55 50 8% /) 4
RNA, o] 45 Z Fp L R 3Rk, 2 5 4 M3 4 L 31k iE
B AFIE FI T 25008 B R AR L IR AEORBE R R
B, miRNA 7E M85 28 i R EAE . miR-
NA-210 J&—FPEE A SC T miRNA . BF55 & BE, BA
75 N 400255 miRNA-210, TR 56 1t 2635 miR-
NA-210 fIE 52 miRNA-210 {2 #E 4 Bz 40 M 1T 7% A2 75
IR o I B i )5 Bl 2 2 miRNA-210 2%
KB, 18 AR S mIRNA-210 3 2 ik 42
ML AS LR B e sh , WFE R BRAE K BRI
215 ik mIRNA-210 2 3F 5 3 i 45 28 ™ 0 A
W58 & B, b FHIE 1% & 25 13 - 9% HBMECs 1
miRNA-210 35, & A5 i {& 2000 %% ¢ miRNA-
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210 inhibitor J7 ,HBMECs 1% . 1T % T4 [ I i
Wb, ERZE R L, miRNA-210 A 54 FH ik 117
S5 MIE e HBMECs I % 4= i,

A8 A 3z B 22 b A K B R A,
VEGF {5538 B fF 1 4F % #H 2. VEGF 5 VEGFR2
SRR RN R AN A TR A IR o LATERT
R, miIRNA-210 3= 2238 o~ JH L K] ephri-
nA3 FiA(EHE I A K 2", ephrins Kk #E VEGF
5 S R A I 2R B R R R R %
Ve K I miIRNA-210 3 335 F 55 eph-
rinA3 £k, b HUVECs () VEGF % ik, £ 7k N &
AT RS HE TR BB AN M AR s 2540 . Liu F 45 i
BB, BE P 5 B JE miRNA-210 23k, A
IMARIE N R A VEGF S HAZ iR VEGFR2 ZRikifs Rl
EHEL. Zeng L 2 FEARISE &K B miR-210 @it b
¥ VEGF 23k 42 #F 1E # i 41 22 1M, 45 4= i, Wang J
SEUTURIESE S B I 22 0 75 T 3 FE miRNA-210 Al
VEGF &k fie il 2ot O Al e O LIS A il 28 5 i 1
W5 A B, #h B I& Tz bR ik ki 5 VEGF F1 BDNF
FERMEHER 28 S A AN AR " o FEABIRSE K B
FHIA T 5 25 L35 A2 F HBMECs ) VEGF , VEGFR2
MRNA F17E [ 23534 50, % %% miRNA-210 inhibitor
J& ,VEGF \VEGFR2 mRNA Fl%E [ 335 TR, ik
R NI T7iE e FE miRNA-210 {23k VEGF
VEGFR2 mRNA FIfEH %A,

M AR AR R M H I A R SMEiE HB-
MECs 458 . if % 145 s T2 A, L1 nT g 5 B i
MIRNA-210 Fk ¥ 1M1 N Bz 41 e VEGF {5 53 %
Ak,

Fll 25 o e P BTG bR 25 o

s % X
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